Information gathered from 2,713 permanent Forest Inventory and Analysis (FIA) sample plots showed that over 1.0 million acres, or 15 percent of the nonindustrial private forest (NIPF) timberland in Florida is in forested tracts [ 10 acres. Forested tracts ranging from 11 to 100 acres accounted for the largest proportion of NIPF timberland. By NIPF-ownership group, over 23 percent of other privately owned land was in forested parcels < 11 acres, whereas the other corporate and farmer-owned categories each recorded 6 percent. There was a higher proportion of natural pine stands in small forested tracts than in planted stands. Average softwood and hardwood growing-stock volume varied significantly by forested tract-size category. There was significantly more softwood growing-stock removals in the largest tract-size category than in the smallest. Comparisons of harvest and regeneration rates by forested tract size indicate that harvest and regeneration rates are considerably lower in tracts < 11 acres.
Introduction
Demands for timber products are expected to increase. As a group, Florida's farmers, individual landowners, and corporations that do not manufacture forest products are in a position to help future demands because (1) they control vast areas of forest land and timber volume; (2) public forests will probably play a smaller role in timber production as budget constraints continue and citizens seek to reduce levels of timber harvesting; and (3) many forest-industry holdings are being sold to corporations and individuals (Brown 1996) .
In Florida, nonindustrial private forest (NIPF) landowners control 7.2 million acres, or 49 percent, of the State's 14.7 million acres of timberland (Brown 1996) . Tract size affects management decisions. Hodge and Southard (1992) found a relationship between ownership size class and the landowner's willingness to prepare a written forestry plan. In addition, they determined that intent to harvest is closely linked to whether there is a written plan. When evaluating management alternatives, landowners must consider the high cost of managing tracts < 50 to 100 acres in size (Society of American Forests 1979). Cost sharing and technical assistance programs, such as the Soil Bank Program of the 1950's and the Conservation Reserve Program of 1985, are more appealing to those who either own large forest acreages or are already actively managing their lands for timber production (Kingsley and Birch 1977) . Under the Forestry Incentives Program adopted in the 1970's, only those NIPF landowners who hold m 10 acres were eligible for assistance.
Because increasing numbers of landowners control smaller tracts, and because incentive and cost-sharing programs continue to benefit those who own large tracts, Forest Inventory and Analysis (FIA) began collecting new information in Florida's seventh inventory (Brown 1996) . The collected data include tract size and proportion of forested acreage in each tract. In this paper, I summarize forested tract-size acreage distri-bution of NIPF-owned lands in Florida by specific owner group, region, broad management class, and stand age. I also review the relationship between forested tract size and volume, growth, and removals. Finally, I examine harvest and regeneration rates by forested tract-size category.
The Procedure
Sampling in this study follows a design used by FIA at the Southern Research Station. I gathered information from a subsample of 2,713 permanent FIA plots that are visited periodically by U.S. Department of Agriculture, Forest Service inventory crews in Florida. Field crews researched county records and tax maps and gathered ownership information for each timberland-area sample. Only those sample plots on NIPF lands were considered.
For each NIPF-inventory plot, acreage of the entire tract is recorded. The boundary survey most often used in Florida is the rectangular system, in which tiers of townships are formed by north and south lines running according to the true meridian and by others crossing at right angles. Townships are divided into 36 sections, each approximately 1 mile square (640 acres). The entire parcel is described on tax maps, or boundaries are drawn directly onto aerial photographs. Parcel acreage is readily available on the tax maps and is recorded for each sample plot location.
The area within a tract that contained forest was then determined, and that acreage was recorded as percent cover. Forest acreage was determined either directly from the county's aerial photographs or, if the county only had line maps, field crews transposed tract boundaries onto their aerial photographs. Forested tract size was the basis for analysis for our study, and I identified six distinct size classes for use in the comparisons I made: 1 to 10 acres, 11 to 50 acres, 51 to 100 acres, 101 to 200 acres, 201 to 500 acres, and > 500 acres. Forested tract differences among stand area variables, volume, growth, and removals were determined using the General Linear Model test (SAS Institute 1988).
The last inventory in Florida was made in 1987. When field crews revisited the sample plots in 1995, they noted any evidence of human activity, e.g., thinning, selective cutting, or final harvest. They also noted any artificial (planting or seeding) or natural regeneration. In preparing this report, I compared acres of final harvest with acres regenerated, then divided those figures by the number of years between inventories to get annual averages. I estimated the annual rate of final harvest and regeneration used for tract-size classes by dividing the average annual acreage harvested or regenerated by the total acres in that class.
The collection of forested tract size is limited to the acreage contained within the sampled tracts and does not include the total acreage any individual or corporation may own elsewhere in the county, State, or outside the State. Because trend information will not be available until the next inventory of Florida has been completed, the examination of the timber resource considered only current estimates of land area and timber volume. No tract-size data were collected during earlier inventories; therefore, comparisons of timber removals and harvest activities are confounded by timber harvesting on larger parcels that have been subdivided. Once trends have been determined, forested tract size will provide a measure of resource fragmentation and may identify a connection between tract size and the NIPF landowner's attitude towards timber management. Forested tract size and many other stand variables also may serve as additional timber-availability screening tools.
Results
Of the 7.2 million acres of NIPF timberland in Florida, 1.0 million acres, or 15 percent, were concentrated in forested tracts [ 10 acres (table 1). Forested tracts > 500 acres totaled 1.3 million acres, or 19 percent of all NIPF timberland in the State. Forested parcels ranging from 11 to 100 acres accounted for the largest proportion (34 percent); and tracts ranging from 101 to 500 acres accounted for the remaining 32 percent.
Ownership Group
I recognized three owner categories within the NIPF group: (1) land owned by individual farm operators, i.e., noncorporate farm ownerships; (2) other private land that is owned by individuals who are not farm operators; and (3) corporate land owned by parties that do not manufacture forest products, including incorporated farm ownerships. Examination of forested tract-size classes among owner 
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Less than 100 categories indicated variations in acreage distribution. Most noteworthy were differences in the proportion of forested acreage in the smallest and largest tract-size class. Twenty-three percent of other private land was in forested parcels < 11 acres, whereas 6 percent of both farmer-owned and corporate land was in small forested parcels (table 1) . Thirty-seven percent of corporateowned land was in forested parcels > 500 acres, compared to 9 and 5 percent for the other private and farmer-owned categories, respectively.
The large proportion of timberland in the largest forested tract-size category for corporate ownership occurs for two reasons. First, forest industry has sold a substantial amount of land to other corporations. Of the 2.6 million acres of corporate timberland in Florida (Brown 1996) , 20 percent was classified as forest industry acreage in 1987. Much of it was in very large individual parcels, typical of forest industry holdings. Second, large corporations own much of the timberland in South Florida and are involved in agricultural enterprises. Agricultural corporations in that region often control individual parcels of several thousand acres.
Region
When forested tract size was compared on a regional basis, results indicated that Central Florida contained the highest proportion of tracts < 11 acres ( fig. 1 ). Almost 20 percent of timberland controlled by NIPF owners in Central Florida were in the smallest forested tract-size category. South Florida had the highest proportion of forested tracts > 500 acres. Fifty percent of NIPF timberland in South Florida was in the largest forested tract-size category. Figure 1 displays tract size by county.
Broad Management Class and Stand Age
Comparisons of forested tract size were based on five broad management classes: (1) pine plantation, (2) natural pine, (3) oak-pine, (4) upland hardwood, and (5) lowland hardwood. Pine plantations on NIPF land occupied 1.6 million acres, 5 percent of which was in forested tracts < 11 acres (table 2) . Twenty-six percent of the NIPF land planted in pine was in tracts > 500 acres, and the remaining 69 percent was somewhat evenly distributed in tracts 11 to 500 acres.
These findings showed that few pine plantations were in very small tracts, although there were noticeable differences in the distribution of planted stands among NIPF-owner categories. Ten percent of planted pine stands on the other private ownership group were in forested parcels < 11 acres, compared to fewer than 2 percent on the corporate group. By contrast, 4 percent of planted pine stands on other private ownership were in forested parcels m 500 acres, compared to 54 percent on corporate holdings.
NIPF landowners controlled 1.4 million acres of natural pine, 18 percent of which was composed of < 11-acre parcels (table 3) . Seventeen percent of natural pine acreage was in forested parcels > 500 acres. Our data indicate that natural pine stands in this smallest tract-size category were more fragmented than planted pine acreage in the same category. The largest proportion of natural pine acreage was in the 11-to 50-acre class; 23 percent of the total area. By NIPF-owner category, corporate land had 30 percent of natural pine acreage in tracts m 500 acres and 7 percent in tracts < 11 acres. By contrast, other private land had 10 percent of natural pine acreage in tracts m 500 acres and 28 percent in tracts < 11 acres.
Oak-pine is a transitory forest type in which hardwoods constitute a plurality of all live-tree stocking; but in which softwoods constitute 25 to 50 percent of the stocking. The distribution of acreage classified as oak- Acres pine forest generally has the same overall pattern as natural pine. On timberland controlled by NIPF owners, oak-pine stands covered 0.8 million acres. Sixteen percent of oak-pine stands were concentrated in forested tracts < 11 acres and 17 percent were in tracts > 500 acres (table 4) . Thirty-eight percent of the oak-pine area was in 11-to 100-acre tracts and the remaining 29 percent were in forested parcels 101 to 500 acres.
Nonindustrial private forest landowners held 1.5 million acres of timberland classified as upland hardwood forest type. Of the five broad forest type classes, upland hardwood had the highest proportion of acreage in smaller, forested tract-size categories. Twenty-three percent of upland hardwood stands were in tracts < 11 acres and 26 percent were in tracts 11 to 50 acres (table 5) . Only 8 percent of upland hardwood acreage was in forested tracts > 500 acres. The high percentage of fragmented upland hardwood stands was especially pronounced in the other private owner group, where 30 percent was in the smallest tract-size category and 4 percent was in the largest tract-size category. The other private owner group controls 60 percent of the NIPF-owned upland hardwood acreage in Florida (Brown 1996) . About 1.8 million acres of timberland on NIPF ownership were classified as lowland hardwood forest. By forest type, the acreage distribution of lowland hardwood was considerably different from the acreage distribution of upland hardwood (table 6) . Thirteen percent of lowland hardwood stands were in forested parcels < 11 acres, and 22 percent were in forested parcels > 500 acres.
Volume, Growth, and Removals
Examination of growing-stock volume indicated considerable variation by forested tract size. Average softwood growing-stock volume varied significantly by parcel size (F = 3.97, P = 0.0014). Softwood volume per acre was significantly higher in the two largest tract-size classes than in the four other classes. Average softwood growing-stock volume per acre averaged 518 cubic feet in tracts < 11 acres and 502 cubic feet in the 50-to 100- fig. 2 ). Average softwood volume per acre averaged 673 cubic feet in the 201-to 500-acre category and 685 cubic feet in tracts > 500 acres.
The variation in softwood growth per acre by forested tract size was also significant (F = 6.34, P = 0.0001). Lower average softwood growth per acre occurred in the smaller forested parcels, and higher softwood growth occurred in the larger tracts ( fig. 3 ). The lowest average softwood growth per acre was in forested parcels < 11 acres, averaging 22 cubic feet. The highest average softwood growth per acre was recorded in forested tracts Acres > 500 acres, averaging 38 cubic feet.
Softwood removals to softwood growth was similar across all tract-size categories, ranging from 11.5 cubic feet in the 0-to10-acre category to 32 cubic feet in forested tracts > 500 acres ( fig. 3 ). Average softwood removals varied significantly by forested tract-size category (F = 4.24, P = 0.0008). Softwood growth exceeded removals across all forested tract-size categories, except for the 51-to 100-acre category, where growth equaled removals. The largest margin of softwood growth over removals was in forested parcels Average hardwood growing-stock volume varied significantly by forested parcel size (F = 4.09, P = 0.0011). Average hardwood volume per acre was significantly lower in forested tracts > 500 acres compared to the other five categories. Hardwood growing-stock volume per acre averaged 292 cubic feet in parcels > 500 acres, and 513 cubic feet in parcels 51 to 100 acres ( fig. 4) . Hardwood growth also indicated significant variation by forested tract size (F = 5.37, P = 0.0001). Average hardwood growth per acre was significantly lower in forested tracts > 500 acres than in the other five categories. Hardwood growth per acre averaged 7 cubic feet in parcels > 500 acres, and 15 cubic feet in parcels 51 to 100 acres ( fig. 5 ). The level of hardwood removals indicated some variation by forestedparcel category, but this variation was not significant (F = 0.98, P = 0.4276). Hardwood growth exceeded removals across all forested tract-size categories. The largest margin of hardwood growth over removals was in 101-to 200-acre forested parcels, where the margin was 5.59 to 1.
Harvest and Regeneration Rates
In Florida, an average of 1.4 percent of the NIPF timberland received a final harvest each year and remained in timberland (Brown 1996) . The annual rate of final harvest was considerably lower in forested tracts < 11 acres ( fig. 6 ). Overall, the harvest rate on forested tracts > 500 acres was 3.4 times that recorded on tracts < 11 acres. The trend in harvest rates by forested tract-size category was very similar to the trend of softwood growing-stock removals, where higher levels of removals were recorded in the larger forested tract-size categories ( fig. 3 ).
An average 2.0 percent of Florida's NIPF timberland received some type of regeneration treatment each year (Brown 1996) , including artificial and natural regeneration on both forest and nonforest land. Regeneration rates by forested tract-size category indicated a trend similar to harvest rates; the regeneration rate was considerably lower in forested tracts < 11 acres ( fig. 6 ). Except in forested tracts > 500 acres, regeneration rates exceeded harvest rates. The highest regeneration rate, 2.7 percent, was recorded in the 101-to 200-acre tract-size category.
Comparisons of artificial and natural regeneration rates by forested tract-size category were also made to describe differences between smaller and larger forested tracts.
Overall, an average of 1.3 percent of the NIPF timberland in Florida was artificially regenerated, and natural regeneration averaged 0.7 percent each year. Both artificial and natural regeneration rates were considerably lower in forested tracts < 11 acres than in other classes ( fig. 7) .
Traditional NIPF studies have sought to link socioeconomic status with landowner willingness to adopt recommended forestry practices. It is fairly certain that those who enjoy a higher socioeconomic status are more likely to initiate responsible forest management. Data presented by Doolittle and Straka (1987) suggested that owners of large production units (acres of timberland) are more likely to adopt a plan for regeneration. Although there are many factors that affect timber management on NIPF timberland, comparisons of harvest and regeneration rates in Florida suggest that timber harvesting, tree planting, and other forestry practices are occurring at a much lower rate on forested tracts < 11 acres than on larger forested tracts. 
Summary and Conclusion
Examination of forested tract size in Florida showed that 15 percent of the timberland controlled by NIPF owners was in tracts [ 10 acres. Most forested tracts < 11 acres were controlled by the individual private landowner. Natural pine stands appeared to be more fragmented than Harvest Regeneration other broad management classes, and a substantial portion of such stands in small forested parcels were < 10 years old. Comparison of softwood growing-stock volume per acre showed that many large forested tracts contained large amounts of softwood volume. Conversely, the average volume per acre of hardwood growing-stock was significantly lower in forested parcels > 500 acres. The average growth per acre for softwoods and hardwoods varied significantly by forested tract size. The average softwood removals per acre varied significantly by forested tract size, whereas average hardwood removals showed no significant differences.
Comparisons of harvest and regeneration rates by forested tract-size class indicated that considerably lower levels of timber harvest and regeneration were occurring in parcels < 11 acres than in other tract-size classes.
Anticipated demands for increased timber production in Florida and elsewhere in the South will shift more attention to the timber resource on NIPF land. By monitoring forested tract size over time throughout the South, I will learn how the diverse NIPF-ownership group manages land and timber. Trend information by forested tract size will enable accurate monitoring and evaluation of resource fragmentation and the level of timber removals from small parcels. With this information, we will be able to identify factors affecting timber availability and production on NIPF lands in the Southern United States.
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